Helicobacter pylori

Gastric ulcer EMT TGF-b1
Renal fibrosis a b s t r a c t
In this issue of the Biomedical Journal we learn about the virulence factors that have made
Helicobacter pylori such a successful pathogen. We also highlight some in vitro findings that may shed light on epithelialemesenchymal transition that occurs during renal fibrosis.
This issue also includes the findings of clinical trials testing the effectiveness of drugs to limit nausea in chemotherapy patients and the symptoms of alcohol withdrawal syndrome.
Spotlight on reviews
Helicobacter pylori's road to colonization Around half of the world's population is infected with Helicobacter pylori. Although the infection is asymptomatic in most cases, H. pylori can cause stomach ulcers and even gastric cancer [1] . With increasing antibiotic resistance, H. pylori is becoming more difficult to eradicate [2] . In this issue of the Biomedical Journal, Kao and colleagues [3] take us on a journey with H. pylori, from ingestion to colonization, and describe the virulence factors that could represent future therapeutic targets.
For any ingested pathogen, the first step to colonization is a big one: surviving a bath in gastric acid. With a pH as low as 1.5, this is no mean feat. H. pylori copes with these harsh acidic conditions by expressing urease, a nickel-dependent enzyme that breaks urea down into carbon dioxide and neutralizing ammonium ions. Under acidic conditions the proton-gated urea channel Ure1 on the inner bacterial membrane opens to allow urea into the bacterium [4] . What is more, bacteria that succumb to these conditions help their neighbors by releasing urease into their microenvironment, which enables other H. pylori to pass safely through gastric juices [5] . Urease is so important to the life of H. pylori that strains lacking it could colonize the gastric epithelium in an animal model of H. pylori infection [6] , and a nickel free diet improves the eradication rate of H. pylori [7] .
Despite these amazing acid-neutralizing abilities, H. pylori prefers to reside on the epithelial surface of the stomach, where the pH is close to neutral. This epithelium is covered in a thick layer of mucus and H. pylori must use its flagella to burrow into the mucosal lining and reach underlying epithelial cells. The flagellar is a complex piece of machinery, with more than 40 proteins involved in its biosynthesis and operation [8] . The motility it confers is also essential to infection [9] , and flagella proteins have been investigated as a vaccine target [10] .
To avoid being displaced by the forces generated as food passes through the digestive tract, H. pyroli expresses several adhesin molecules that interact with receptors on host cells, enabling the bacteria to latch onto to the gastric epithelium and endure the bumpy ride. Some of the most well-studied adhesins include blood-antigen binding protein A (BabA), which binds to fucosylated Lewis B blood group antigen [11] E-mail address: ewalton86@gmail.com. Peer review under responsibility of Chang Gung University.
Available online at www.sciencedirect.com and sialic acid-binding adhesin (SabA), which binds to inflammation-associated sialyl-Lewis x antigen [12] . This close proximity to the gastric epithelium also enables the bacteria to scavenge nutrients from host cells, which are released when bacterial toxins like cytotoxin-associated gene A (CagA) damage host tissues. The damage inflicted by such toxins may ultimately lead to the development of gastrointestinal symptoms, and the complement of toxin genes that a particular strain of H. pyroli possesses strongly affects its virulence. For example, CagA is a particularly potent bacterial toxin, and is linked to gastric ulcers and cancer [13] .
Overall, H. pylori's road to colonization can be summarized in four steps: survive, swim, stick and destroy [ Fig. 1 ]. Targeting any one of these steps could open up new opportunities for vaccine development and antibacterial therapies.
Spotlight on original articles
Recipe for renal fibrosis: TGF-b1 and collagen-I promote transdifferentiation of proximal tubular cells
Since pioneering work in the late 1980s, scientists have been able to manipulate cell fate in vitro, turning unassuming fibroblast cells first into muscle [14] , and later into liver [15] and even neurons [16] . Such feats of cellular alchemy are called 'transdifferentiation' or 'direct reprogramming' and occur naturally under some circumstances in vivo. Take for example the conversion of epithelial cells into mesenchymal stem cells during epithelialemesenchymal transition (EMT), which is an essential process during development, but contributes to disease progression during metastasis and organ fibrosis. Now, a new study by Yen et al. [17] in this issue of the Biomedical Journal bring us one step closer to understanding how EMT occurs during renal fibrosis.
Renal fibrosis is the excessive deposition of extracellular matrix proteins and connective tissue that occurs as the result of a failed wound-healing process in virtually every type of chronic kidney disease. It progresses slowly and ultimately leads to end-stage renal failure, requiring dialysis or transplantation. According to many (but not all [18] ) studies, EMT is central to renal fibrosis. In the healthy kidney, a single layer of epithelial cells line the proximal tubule and are attached the tubular basement membrane (TBM) on the basal side. However, in response to inflammation and injury, these proximal tubular cells (PTCs) are thought to produce proteases to dissolve the TBM, allowing them to transit into the renal interstitium where they transdifferentiate into extracellular matrix-producing myofibroblasts [19] . Why and how exactly PTCs undergo this dramatic makeover is not yet fully understood, although the fibrogenic factor transforming growth factor-beta-1 (TGF-b1) plays a major role in this process [20] .
To investigate in more detail what directs PTCs to undergo EMT, Yen et al. treated human renal PTC with TGF-b1 and analyzed the expression of cell lineage markers. PTCs exposed to TGF-b1 showed altered morphology, expressed matrix metallopeptidase-9 (MMP9) and the myofibroblastic marker alpha-smooth muscle actin (a-SMA), and the downregulated the epithelial marker E-cadherin. Curiously however, these changes reversed upon the removal of TGF-b1, suggesting that one or more additional factors were required to make the switch from PTCs to myofibroblasts permanent. Hypothesizing that PTCs that break away from the PTM are very likely to encounter collagen I, the most abundant extracellular matrix protein of renal interstitium, Yen et al. tested whether cells grown on collagen-I dishes could undergo a more complete transdifferentiation when temporarily exposed to TGF-b1. Sure enough, these cells stably attained a myofibroblastic phenotype and exposure to both proteins also had a synergistic effect on cell migration and the production of extracellular matrix proteins.
All these findings suggest that transdifferentiation in this case is a two-step process: first, high levels of TGF-b1 induce PTCs to express myofibroblastic markers as well as MMP9, allowing them to break away from the PTM and enter the interstitium. Here, the cells encounter a microenvironment d i c a l j o u r n a l 3 9 ( 2 0 1 6 ) 1 e4 full of type I collagen, which promotes their irreversible transition to myofibroblasts. Scientists have been trying for years to determine the macromolecular ingredients required to make one cell type from another. Unfortunately (at least in this case), nature seems to have already perfected some of the recipes.
Also in this issue:
Review articles A bacterium's guide to avoiding arsenic poisoning Arsenic is the most common environmental toxin and is poisonous to just about every organism on this planet. Yang and Rosen [21] describe a newly discovered resistance pathway that enables certain bacteria to cope with excess levels of this unwanted metal.
Future treatments for beta-thalassemia
Beta-thalassemia is a group of inherited disorders caused by reduced or absence synthesis of the beta chains of hemoglobin. Hematopoietic stem cell transplantation is the only proven cure, but histocompatible donors are hard to come by. In this review, de Dreuzy et al. [22] discuss emerging therapies, such as gene therapy, which may offer more patients hope for a cure in the future.
Original articles
Cellular basis behind the healing power of negative pressure Negative pressure (NP) accelerates wound healing and is applied to treat acute and chronic wounds. To understand this effect in more detail at the cellular level, Chow et al. [23] investigate how NP influences human keratinocyte behavior in a model of wound healing. Their findings show that NP promotes membrane ruffling (a feature of actively migrating cells) and weakens integrin-mediated connections between cells, and hence support the use of NP wound therapy.
Three drug combo prevents nausea after chemotherapy
Certain chemotherapy drugs can cause nausea and vomiting, but fortunately several drugs exist to relieve these unpleasant effects. In this prospective study of 69 patients receiving cisplatin-based chemotherapy, Yang et al. [24] find that the combination of three anti-nausea drugs (palonosetron, oral aprepitant and dexamethasone) is safe and prevents vomiting in almost all patients and nausea in over 80%.
Predicting the severity of hip fractures in the elderly
A simple fall in the elderly can have severe consequences: between 10 and 20% of elderly patients who suffer a hip fracture after a fall die within one year [25] . Hip fractures are generally classified as stable (non-displaced) or unstable (displaced), with stable fractures having a better outcome [26] ; however, factors influencing the stability of the fracture are unknown. In a retrospective analysis of 223 elderly Taiwanese patients, Chen et al. [27] find that age, gender, and even body weight and height have no effect on whether a patient will experience a stable or unstable fracture.
Limiting the symptoms of alcohol withdrawal syndrome
Alcohol withdrawal syndrome (AWS), comprising both physical and psychological symptoms, can occur when a heavy drinker stops drinking suddenly. It is generally managed with a class of psychoactive drugs called benzodiazepines, such as chlordiazepoxide, but baclofen, a GABA receptor agonist, has also shown promising results in controlling AWS [28] . In this randomized, open-label trial of 60 Indian patients with AWS, Girish et al. [29] find that chlordiazepoxide is more effective than baclofen at controlling anxiety and agitation; nonetheless, baclofen has fewer side effects and can be considered an alternative.
Brief communication
Never-ending night increases melatonin secretion
Melatonin helps to regulate the body's circadian rhythm and is secreted around dusk. But what happens if the sun never sets or if darkness never turns to dawn? Farhadi et al. [30] study how long-term exposure to constant light or darkness affects melatonin levels in rats, and find that exposure to continuous darkness increases melatonin secretion.
Correspondence
Renal tubular acidosis following kidney transplantation
In this case report, Kulkarni [31] describes a case of renal tubular acidosis in a 66-year-old kidney transplant patient, possibly linked to the use of tacrolimus.
Letter to editor
Merit of medical record reviews in faculty promotion decisions Murlimanju [32] comments on a recent article by Huang et al. [33] in the Biomedical Journal and praise the use of medical record review as a method to determine whether medical academics should receive faculty promotion. r e f e r e n c e s 
